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formed into a desired shape by extrusion molding or injection 
molding. According to this technology, it is possible to 
provide a method of manufacturing a wood-like product and a 
wood-like product which has a pattern very close to the grain 
of natural wood and also has feeling such as the touch or the 
like close to the natural wood. 

(Disadvantage of the prior art) 

It is, however, true that not only in the above 
technology, giving of coloring to a resin molding is hard to 
be incompatible with keeping the strength of the resin 
molding. That is, it is preferable to incompletely mix resin 
in order to give coloring to the resin molding, but if done 
so, the strength of the molding is lowered. On the contrary, 
if mixing is performed completely, the strength of the 
molding can be increased, but the coloring fades. 

(Objects of the invention) 

A problem to be solved by the invention is to provide 
the technology by which giving of coloring to a resin molding 
is made compatible with preventing a remarkable lowering of 
strength of the resin molding. 

It is an object of the invention as claimed in claims 
1 to 17 to provide a method of manufacturing a molding by 
which clear colors and patterns can be presented without a 
remarkable lowering of strength. 

It is an object of the invention as claimed in claims 
18 to 34 to provide a mixing device for extrusion molding, by 
which clear colors and patterns can be presented without a 
remarkable lowering of strength. 

Further in detail, listed are the respective objects 
of the invention. 

The object of the invention as claimed in claim 1 is 
to provide a manufacturing method, by which clear colors and 
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patterns can be presented without a remarkable lowering of 
strength. 

The object of the invention as claimed in claim 2 is 
to provide a manufacturing method, by which a molding having 
a clear pattern can be manufactured. 

The object of the invention as claimed in claims 3 
and 4 is to provide a manufacturing method, in which the 
control concerned with manufacture is simple. 

The object of the invention as claimed in claims 5, 
6/ 7, 8, 14, 15, 16 and 17 is to provide a method of 
manufacturing a molding having the woody feel. 

The object of the invention as claimed in claims 9, 
10, 11, 12 and 13 is to provide a method of manufacturing a 
molding which contributes to recycle. 

The object of the invention as claimed in claim 18 is 
to provide a mixing device for extrusion molding, by which 
energy required for manufacture can be held down. 

The object of the invention as claimed in claims 19, 
20, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33 and 34 is to 
provide a manufacturing method, by which a molding having a 
clear pattern can be manufactured. 

The object of the invention as claimed in claims 21 
and 22 is to provide a mixing device for extrusion molding, 
by which the existing equipment can be utilized to the 
maximum. 



DISCLOSURE OF THE INVENTION 

The present invention is intended for accomplishing 
the described objects. 

(Claim 1) 

The invention as claimed in claim 1 is a molding 
manufacturing method using a mixing device 10 for extrusion 
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molding comprising a main cylinder 11 positioned on this side 
of a metal mold for shaping a molding and a main sckw 12 
rotated in the main cylinder 11 for mixing resin material 20 
and delivering the same to the metal mold, wherein 
immediately before delivery to the metal mold, an outer resin 
material 21 positioned on the inner wall side of the main 
cylinder 11 is put in the molten state, and an inner resin 
material 22 positioned on the main screw 12 side is 
controlled to be from the softening temperature to the 
melting temperature both inclusive. 

The "main" of the "main cylinder 11" means any one of 
cylinders in multilayer molding, for example, and the only 
one cylinder in monolayer molding. The "main " of the "main 
screw 12" means a screw incorporated in the main cylinder, 
and in the case of using plural screws in the main cylinder, 
it means all of the screws. 

As concrete means for "immediately before delivery to 
the metal mold, putting an outer resin material 21 positioned 
on the inner wall side of the main cylinder 11 in the molten 
state, and controlling an inner resin material 22 positioned 
on the main screw 12 side to be from the softening 
temperature to the melting temperature both inclusive", cited 
are means for controlling the temperature of a heater for 
heating the main cylinder and the main screw, means for 
making the particle size of resin material positioned on the 
main cylinder inner wall side smaller than that of resin 
material positioned on the main screw side, and the like. 
(Description of terms) 

Here, "resin material" means material used at the time 
of making a resin molding such as polyvinyl chloride which is 
thermoplastic resin or the like. Though only the resin as 
base material will be resin material, if wood flour 
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(cellulose material) is contained in resin, it becomes resin 
material used in the so-called wood plastic molding. - 

As for the resin material used in wood plastic 
molding, it is frequent to use the material obtained by 
mixing wood flour with resin and pelletizing the same in 
addition to the powdered material obtained by mixing mood 
flour with powder resin. Further, frequently in order to 
produce a pattern of the grain of wood, "resin material" is 
added to wood flour and resin to obtain a mixture of a 
pigment. In that case, sometimes one kind of a pigment will 
be sufficient, and sometimes plural kinds of pigments are. 
used. In the case of using plural kinds of pigments, "resin 
material" can be made by preparing plural kinds of pellets 
with different pigments and mixing the same. 

(Operation) 

Immediately before delivery to the metal mold, outer 
resin material 21 of the resin material 20 is to be put in 
the molten state, so that while being clamped between the 
inner wall of the main cylinder 11 and an inner resin 
material 22, it is rubbed by the inner wall of the main 
cylinder 11 to be mixed. Soon at the time of delivery from 
the forward end of the main screw 12 to the metal mold, the 
material is clamped between the inner wall of the main 
cylinder 11 and the forward end part of the main screw 12 to 
be delivered. 

On the other hand, the inner resin material 22 is 
controlled to be from the softening temperature to the 
melting temperature both inclusive, so that it is delivered 
in the state of being little mixed to the metal mold. 

Since the outer resin material 21 of the resin 
material 20 is mixed, the strength will not be lowered 
remarkably unlike the case in which every resin for forming 
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a molding is mixed merely incompletely. 
(Claim 2) 

The invention as claimed in claim 2 defines the 
method of manufacturing a molding as claimed in claim 1, 
wherein the outer resin material 21 is made different from 
the inner resin material 22 in color. 

As means for varying the color of resin material, 
means for varying the kind of a pigment to be mixed with the 
resin material is general. 

If plural kinds of pigments different in color are 
mixed with the outer resin material 21 turned to be molten , 
sometimes it is possible to bring out a delicate tone of 
color. Mixing to such a degree not to lower the strength of 
a molding causes the case where as plural kinds of pigments 
are made monochromatic, sometimes mixing is not completely 
performed. 

(Operation) 

According to the present invention as claimed in 
claim 2, the outer resin material 21 is not completely mixed 
with the inner resin material 22 not molten. Accordingly, it 
is possible to manufacture a molding which will not turn to 
a color intermediate between the outer resin material 21 and 
the inner resin material 22. 

(Claim 3) 

The invention as claimed in claim 3 defines the 
method of manufacturing a molding as claimed in claim 1, 
wherein, the outer resin material 21 is thrown in later than 
the inner resin material 22 is thrown in the main cylinder 
11. 

(Claim 4) 

The invention as claimed in claim 4 defines the 
method of manufacturing a molding as claimed in claim 2, 
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wherein the outer resin material 21 is thrown in later than 
the inner resin material 22 is thrown in the main cylinder 
11. 

As means for later throwing in the outer resin 
material 21, the outer resin material 21 is thrown in from 
the position on the metal mold side separately from the inner 
resin material 22 mixed "in such a manner as to be from the 
softening temperature to the melting temperature both 
inclusive on the main screw 12 side". At that time, the 
material may be put in the molten state after it is thrown in 
the main cylinder 11, and also the molten material may be 
thrown therein. 

(Operation) 

Since the outer resin material 21 is to be thrown in 
the main cylinder 11 later than the inner resin material 22, 
the control on manufacture is more simple than that in the 
case of throwing in the outer resin material 21 and the inner 
resin material 22 at one time. 

(Claim 5) 

The invention as claimed in claim 5 defines the 
method of manufacturing a molding as claimed in claim 1, 
wherein cellulose material is mixed with the outer resin 
material 21. 

(Claim 6} 

The invention as claimed in claim 6 defines the 
method of manufacturing a molding as claimed in claim 2, 
wherein cellulose material is mixed with the outer resin 
material 21. 

(Claim 7) 

The invention as claimed in claim 7 defines the 

method of manufacturing a molding as claimed in claim 3, 

wherein cellulose material is mixed with the outer resin 
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material 21. 

(Operation of claim 5, 6 or 7) 

As cellulose material is contained in the outer resin 
material 21, a molding has the wood feeling brought out on 
the surface thereof. 

(Claim 8) 

The invention as claimed in claim 8 defines the 
method of manufacturing a molding as claimed in claims 5, 6 
and 7, wherein, cellulose material mixed with the outer resin 
material 21 is fixed grains formed by fixing a surface grain 
which has a diameter smaller than that of the pulverized 
powder obtained by pulverizing the cellulose material and is 
harder than the powder to the outer peripheral surface of the 
pulverized powder. 

The cellulose material used in manufacturing fixed 
grains is ordinarily natural wood, or sawdust, but rice straw 
and bagasse may be used. 

As a method of forming fixed grains by "fixing 
surface grains which have a diameter smaller than that of the 
granular powder and are harder than the powder to the surface 
of pulverized powder", cited are grinding using a ball mill, 
long-time high-speed mixing using a mixer, and so on. By 
these methods, fuzz of fibers of the cellulose material is 
decreased. Processing for removing fuzz of fibers of the 
cellulose material may be performed separately from fixing of 
surface grains. 

The "surface grains" are metal, metal compounds such 
as titanium oxide, ferrite, aluminium, nickel, silver, 
calcium carbonate and the like, and nonmetal such as ceramic 
or the like. 

The percentage of fixed grains mixed with resin to 
the whole is usually set not more than 30 wt%. The reason is 
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holding the outer resin material 21 and a sub-throw in hole 
for delivering the outer resin material 21 to the. main 
cylinder 11, the sub-throw in hole being communicated with a 
receiving hole positioned between the metal mold in the main 
cylinder 11 and the main throw-in machine 13. 
(Description of terms) 

The "main throw-in machine" is generally called 

"hopper" . 

The sub-cylinder of the "sub-throw in machine" may be 
a hopper, but as defined in the claim 13, it may be provided 
with a screw. 

(Operation) 

As the sub-throw-in machine is provided separately 
from the main throw- in machine (e.g. main hopper 13) for 
throwing in the inner resin material 22, it is easy to put 
the outer resin material 21 in the molten state and control 
the inner resin material 22 to be from the softening 
temperature to the melting temperature both inclusive. 

(Claim 20) 

The invention as claimed in claim 20 defines the 
mixing device for manufacturing a molding as claimed in claim 
19 wherein the receiving hole of the main cylinder 11 (e.g. 
formed by removing a receiving hole forming member 11A) is 
formed in such a manner as to expand the receiving hole 11A 
on the rotating direction side of the main screw 12 in the 
cylinder inner wall. 

The receiving hole 11A is expanded by providing a 
notch part 11F by chamfering using an inversed spot facing 
tool . 

(Operation) 

As the rotating direction side of the main screw 12 
in the receiving hole 11A is expanded, the outer resin 
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material 21 can be smoothly thrown in. 
(Claim 21) 

The invention as claimed in claim 21 defines the 
mixing device for manufacturing a molding as claimed in claim 
19, wherein the receiving hole 11A is a vent hole 11B 
previously provided in the mixing device 10 for extrusion 
molding. 

(Claim 22) 

The invention as claimed in claim 22 defines a mixing 
device for manufacturing a molding as claimed in claim 20, 
wherein the receiving hole 11A is a vent hole 11B previously 
provided in the mixing device 10 for extrusion molding. 

(Description of terms) 

Here, the Vent hole 11B" is an air vent hole provided 
for removing gas contained in resin material or generated 
from resin material . As air is let escape from the vent hole 
11B according to the kind of resin material and the property 
of a molding in some case, if there are provided plural vent 
holes 11B, one can be used as a feed port for the outer resin 
material 21 and the other can be used as an air vent hole. 

(Operation) 

Since the ordinary mixing device for extrusion 
molding is provided with a vent hole, it can be applied, so 
that the existing equipment can be utilized. 

(Claim 23) 

The invention as claimed in claim 23 defines a mixing 
device for manufacturing a molding as claimed in claim 19, 
wherein the sub- throw in machine 15 is provided with a sub- 
screw 17 rotated in the sub-cylinder 16 for mixing and 
delivering the outer resin material 21 held in the sub- 
cylinder 16. 

(Claim 24) 
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The invention as claimed in claim 24 defines a mixing 
device for manufacturing a molding as claimed in claim 20, 
wherein the sub-throw in machine 15 i s provided with a sub- 
screw 17 rotated in the sub-cylinder 16 for mixing and 
delivering the outer resin material 21 held in the sub- 
cylinder 16. 

(Claim 25) 

The invention as claimed in claim 25 defines a mixing 
device for manufacturing a molding as claimed in claim 21 or 
22, wherein the sub-throw in machine 15 is provided with a 
sub-screw 17 rotated in the sub-cylinder 16 for mixing and 
delivering the outer resin material 21 held in the sub- 
cylinder 16. 

(Operation) 

On this side of a metal mold in the main cylinder 11, 
the outer resin material 21 to be put in the molten state is 
molten and mixed and then fed into the main cylinder 11 by 
the sub-cylinder 16 and the sub-screw 17. 

(Claim 26) 

The invention as claimed in claim 26 defines the 
mixing device for manufacturing a molding as claimed in claim 

19, wherein there are provided plural (e.g. five) receiving 
holes of the main cylinder 11 i n the direction of 
extrusion. 

(Claim 27) 

The invention as claimed in claim 27 defines the 
•mixing device for manufacturing a molding as claimed in claim 

20, wherein there are provided plural (e.g. five) receiving 
holes of the main cylinder 11 in the direction of 
extrusion. 

(Claim 28) 

The invention as claimed in claim 28 defines the 
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mixing device for manufacturing a molding as claimed in claim 
21 or 22, wherein there are provided plural (e.g. -five) 
receiving holes of the main cylinder 11 in the direction of 
extrusion. 

(Claim 29) 

The invention as claimed in claim 29 defines the 
mixing device for manufacturing a molding as claimed in claim 
23, 24 or 25, wherein there are provided plural (e.g. five) 
receiving holes of the main cylinder 11 in the direction of 
extrusion. 

(Operation of claims 26 to 29) 

As there are provided plural receiving holes 11 of 
the main cylinder 11 in the direction of extrusion, it is 
possible to select and use the receiving holes appropriate 
for a molding according to various conditions such as desired 
colors and patterns, the kind of resin and the like. 
Further, the receiving hole can be used as a vent hole. 

(Claim 30) 

The invention as claimed in claim 30 defines the 
mixing device for manufacturing a molding as claimed in claim 

19, wherein the area in the main screw 12 that corresponds to 
the receiving hole is formed in such a manner that the 
diameter of the main screw 12 is smaller than that of the 
other area. 

(Claim 31) 

The invention as claimed in claim 31 defines the 
mixing device for manufacturing a molding as claimed in claim 

20, wherein the area in the main screw 12 that corresponds to 
the receiving hole is formed in such a manner that the 
diameter of the main screw 12 is smaller than that of the 
other area. 

(Claim 32) 
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The invention as claimed in claim 32 defines the 
mixing device for manufacturing a molding as claimed in -claim 
21 or 22, wherein the area in the main screw 12 that 
corresponds to the receiving hole is formed in such a manner 
that the diameter of the main screw 12 is smaller than that 
of the other area. 

(Claim 33) 

The invention as claimed in claim 33 defines the 
mixing device for manufacturing a molding as claimed in claim 
23, 24, 25 wherein the area in the main screw 12 that 
corresponds to the receiving hole is formed in such a manner 
that the diameter of the main screw 12 is smaller than that 
of the other area. 

(Claim 34) 

The invention as claimed in claim 34 defines the 
mixing device for manufacturing a molding as claimed in claim 
26, 27, 28 and 29 wherein the area in the main screw 12 that 
corresponds to the receiving hole is formed in such a manner 
that the diameter of the main screw 12 is smaller than that 
of the other area. 

(Operation of claims 30 to 34) 

The area in the main screw 12 that corresponds to the 
receiving hole is formed in such a manner that the diameter 
of the main screw 12 is smaller than that of the other area, 
whereby the outer resin material 21 can be smoothly thrown in 
from the receiving hole. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a sectional view showing the outline of 
a first embodiment according to the present invention; 
Figure 2 is an enlarged view showing the principal part in 
the first embodiment; Figure 3 is a sectional view showing 
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put in the sub-mixing machine 15 and the sub-hopper 14 as 
pellets different in coloring. Thus, the molten state of the 
outer resin material 21 can be made different from that of 
the first, second or third embodiment so as to contribute to 
a delicate coloring. 

Also in the described arrangement, it is possible to 
manufacture moldings which are different in the appearance 
pattern from that of the first or second or third embodiment 
but have the substantially same quality as that thereof. 

(Variation) 

As shown in the first to fourth embodiments, plural 
throw-in holes can be freely formed on the mixing device 10 
for manufacturing a molding, whereby it is possible to 
manufacture moldings, the appearances of which have various 
tones of color. 

Further, the position of the vent hole which has been 
described as the same place (lie) in the above embodiments 
can be suitably selected. 

ADVANTAGES OF THE INVENTION 

According to the present invention, it is possible to 
provide the technology by which giving of coloring to a resin 
molding is made compatible with preventing a remarkable 
lowering of strength of the resin molding. 

The advantages are listed by each claim. 

According to the invention as claimed in claim 1, it 
is possible to provide a manufacturing method, by which 
colors and patterns can be produced without a remarkable 
lowering of strength. 

According to the invention as claimed in claim 2, it 
is possible to provide a manufacturing method, by which 
moldings having clear patterns can be manufactured. 
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According to the invention as claimed in claims 3 and 
4, it is possible to provide a manufacturing method, in which 
the control concerning manufacture is simple. 

According to the invention as claimed in claims 5, 6, 
7, 8, 14, 15, 16 and 17, it is possible to provide a method 
of manufacturing moldings having the wood feel. 

According to the invention as claimed in claims 9, 
10, 11, 12 and 13, it is possible to provide a method of 
manufacturing moldings which contribute to recycle. 

According to the invention as claimed in claim 18, it 
is possible to provide a mixing device for extrusion molding, 
by which energy required for manufacture can be held down. 

According to the invention as claimed in claims 19, 
20, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33 and 34, it is 
possible to provide a manufacturing method, by which moldings 
having clear patterns can be manufactured. 

According to the invention as claimed in claims 21 
and 22, it is possible to provide a mixing device for 
extrusion molding, by which the existing equipment can be 
utilized to the utmost. 

FIELD OF INDUSTRIAL USE 

This invention is utilized in the field of industry 
using the technology of molding in such a manner as to 
present clear surface patterns, for example, pattern of the 
grain of wood and not to lower the strength remarkably in 
plastics containing a pigment. 
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CLAIMS 

1. A method of manufacturing moldings using a 
mixing device for extrusion molding including a main cylinder 
positioned on this side of a metal mold for forming moldings, 
and a main screw rotated in said main cylinder for mixing 
resin material and delivering the same to said metal mold, 
wherein immediately before delivery to a metal mold, outer 
resin material positioned on the main cylinder inner wall 
side is put in the molten state, and inner resin material 
positioned on the main screw side is controlled to be from 
the softening temperature to the melting temperature both 
inclusive . 

2. The method of manufacturing moldings as 
claimed in claim 1, wherein said outer resin material is made 
different from said inner resin material in a color. 

3 * The method of manufacturing moldings as 

claimed in claim 1, wherein said outer resin material is 
thrown in said main cylinder later than said inner resin 
material . 

4. The method of manufacturing moldings as 
claimed in claim 2, wherein said outer resin material is 
thrown in said main cylinder later than said inner resin 
material . 

5. The method of manufacturing moldings as 
claimed in claim 1, wherein cellulose material is mixed with 
said outer resin material. 

6. The method of manufacturing moldings as 
claimed in claim 2, wherein cellulose material is mixed with 
said outer resin material. 

7. The method of manufacturing moldings as 
claimed in claim 3, wherein cellulose material is mixed with 
said outer resin material. 
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8 - The method of manufacturing moldings as 
claimed in claim 5, 6 or 7, wherein cellulose material mixed 
with said outer resin material is fixed grains formed by 
fixing surface grains which have a diameter smaller than 
that of pulverized powder obtained by pulverizing cellulose 
material and are harder than said powder to the outer 
peripheral surface of said pulverized powder. 

9 - The method of manufacturing moldings as 
claimed in claim 1, wherein regenerated resin is contained in 
said inner resin material. 

10. The method of manufacturing moldings as 
claimed in claim 2, wherein regenerated resin is contained in 
said inner resin material. 

11. The method of manufacturing moldings as 
claimed in claim 3, wherein regenerated resin is contained in 
said inner resin material. 

12. The method of manufacturing moldings as 
claimed in claim 4 , wherein that regenerated resin is 
contained in said inner resin material. 

13. The method of manufacturing moldings as 
claimed in claim 5, wherein regenerated resin is contained in 
said inner resin material. 

14. The method of manufacturing moldings as 
claimed in claim 5, 6 or 7, wherein cellulose material is 
mixed with said inner resin material. 

15. The method of manufacturing moldings as 
claimed in claim 8, wherein cellulose material is mixed with 
said inner resin material. 

16. The method of manufacturing moldings as 
claimed in claim 9, 10, 11, 12 or 13, wherein cellulose 
material is mixed with said inner resin material. 

17. The method of manufacturing moldings as 
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claimed in claim 14, 15 or 16, wherein cellulose material 
mixed with said inner resin material is fixed grains formed 
by fixing surface grains which have a diameter smaller than 
pulverized powder obtained by pulverizing cellulose material 
and are harder than said powder to the outer peripheral 
surface of said pulverized powder. 

18. A mixing device for manufacturing moldings, 
in a mixing device for extrusion molding including a main 
cylinder positioned on this side of a metal mold for forming 
moldings, and a main screw rotated in said main cylinder for 
mixing resin material and delivering the same to said metal 
mold, wherein said device is formed in such a manner that 
immediately before delivery to a metal mold, outer resin 
material positioned on the main cylinder inner wall side is 
put in the molten state and inner resin material positioned 
on the main screw side is controlled to be from the softening 
temperature to the melting temperature both inclusive. 

19. The mixing device for manufacturing moldings 
as claimed in claim 18, wherein said device includes a sub- 
throw in machine for throwing said outer resin material in 
said mixing device for extrusion molding, said sub-throw in 
machine is provided separately from a main throw-in machine 
for throwing in said inner resin material and comprises an 
outer resin material holding part for holding said outer 
resin material and a sub-throw in hole for delivering said 
outer resin material to said main cylinder, and said sub- 
throw in hole is communicated with a receiving hole 
positioned between said metal mold and said main throw-in 
machine in said main cylinder. 

20. The mixing device for manufacturing moldings 
as claimed in claim 19, wherein the rotating direction side 
of said main screw in the cylinder inner wall of said 
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receiving hole of said main cylinder is formed in such a 
manner as to expand said receiving hole. 

21- The mixing device for manufacturing moldings 

as claimed in claim 19, wherein said receiving hole is a vent 
hole previously provided in said mixing device for extrusion 
molding. 

22. The mixing device for manufacturing moldings 
as claimed in claim 20, wherein said receiving hole is a vent 
hole previously provided in said mixing device for extrusion 
molding. 

23. The mixing device for manufacturing moldings 
as claimed in claim 19, wherein said sub-throw in machine 
includes a sub-screw rotated in said sub-cylinder for mixing 
outer resin material held in said sub-cylinder and delivering 
the same. 

24. The mixing device for manufacturing moldings 
as claimed in claim 20, wherein said sub-throw in machine 
includes a sub-screw rotated in said sub-cylinder for mixing 
outer resin material held in said sub-cylinder and delivering 
the same. 

25. The mixing device for manufacturing moldings 
as claimed in claim 21 or 22, wherein said sub-throw in 
machine includes a sub-screw rotated in said sub-cylinder for 
mixing outer resin material held in said sub-cylinder and 
delivering the same. 

26. The mixing device for manufacturing moldings 
as claimed in claim 19, wherein there are plural receiving 
holes of said main cylinder in the direction of extrusion. 

27. The mixing device for manufacturing moldings 
as claimed in claim 20, wherein there are plural receiving 
holes of said main cylinder in the direction of extrusion. 

28. The mixing device for manufacturing moldings 
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as claimed in claim 21 or 22 , wherein there are plural 
receiving holes of said main cylinder in the direction of 
extrusion. 

29. The mixing device for manufacturing moldings 
as claimed in claim 23, 24 or 25, wherein there are plural 
receiving holes of said main cylinder in the direction of 
extrusion. 

30. The mixing device for manufacturing moldings 
as claimed in claim 19, wherein an area corresponding to said 
receiving hole in said main screw i s formed in such a manner 
that the diameter of said main screw is made smaller than 
that m the other area. 

31. The mixing device for manufacturing moldings 
as claimed in claim 20, wherein an area corresponding to said 
receiving hole in said main screw i s formed in such a manner 
that the diameter of said main screw is made smaller than 
that in the other area. 

32 . The mixing device for manufacturing moldings 

as claimed in claim 21 or 22, wherein an area corresponding 
to said receiving hole in said main screw is formed in such 
a manner that the diameter of said main screw is made smaller 
than that in the other area. 

33 . The mixing device for manufacturing moldings 
as claimed in claim 23, 24 or 25, wherein an area 
corresponding to said receiving hole in said main screw is 
formed in such a manner that the diameter of said main screw 
is made smaller than that in the other area. 

34 . The mixing device for manufacturing moldings 
as claimed in claim 26, 27, 28 or 29, wherein an area 
corresponding to said receiving hole in said main screw is 
formed in such a manner that the diameter of said main screw 
is made smaller than that in the other area. 
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WRITTEN OPINION 



International application No. 

PCT/JP98/02263 



I. Basis of the opinion 

1 . This opinion has been drawn up on the basis of (Replacement sheets which have been furnished to the receiving Office in response to an 
invitation under Article 14 are referred to in this report as "Qrigjnatty fSed" and are not annexed to the report since they do not contain 
amendments.): 

IU the international application as originally filed 



the description, pages 



,as originally filed 
.filed with the demand 
, filed with the letter of 



□ the claims Nos. 

Nos. 
Nos. 
Nos. 



,as originally filed 
,as amended under Article 1 9 
, filed with the demand 
, filed with the letter of 



□ the drawings, sheets /fig. 

sheets / fig. 
sheets / fig. 



,as originally filed 

, filed with the demand 

, filed with the letter of 



2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos. 

□ the drawings, sheets / fig. 



3. □ This opinion has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed (Rule 70.2 (c)). 



4. Additional observations, if necessary: 
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V. Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 

Novelty 



Inventive Step 



Industrial Applicability 



Claims 
Claims 
Claims 
Claims 
Claims 
Claims 



1, 18 



1-17, 19,21,23, 25 



2. Citations and Explanations 



1 . Reference is made to the following documents: 



D1 
D2 
D3 
D4 
D5 



US-A-3966857 
US-A-3388196 
JP-A-621 98435 
US-A-5620642 
US-A-5217800 



2. The following is stated under reference to paragraph 1 of box VIII. 

2.1 D1 (cf. claim 1 , column 2, lines 34 - 39, figure 1 ) discloses a method of manufacturing 
moldings using a mixing device for extrusion molding (2) including a main cylinder (4) 
positioned and a metal mold (8) for forming moldings, and a main screw (6) rotated in 
said main cylinder (4) for mixing resin material and delivering the same to said metal 
mold (8). 

D2 (cf. column 4, lines 11 - 47, figure 1) discloses also a method of manufacturing 
moldings using a mixing device for extrusion molding (10) including a main cylinder (14) 
positioned and a metal mold (1 1 ) for forming moldings, and a main screw (18, 19) rotated 
in said main cylinder (14) for mixing resin material and delivering the same to said metal 
mold (11). 
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The problem underlying claim 1 appears to incomplete mix resin in order to give coloring 
to the resin molding while preventing lowering of strength of the resin molding, cf. page 2, 
paragraphs 2 and 3 appears to be solved by both D1 (cf. column 1, lines 42 - 44) 
taking the extrusion temperatures for PVC fusion into account and D2 (cf. examples). 

Since the expression "immediately before delivery to a metal mold, outer resin material 
positioned on the main cylinder inner wall side is put in the molten state, and inner resin 
material positioned on the main screw side is controlled to be from the softening tempera- 
ture to the melting temperature both inclusive" cannot be taken into consideration for 
distinguishing over the prior art (see under VIII, 1 .2), the subject-matter of claim 1 as far as 
can be understood is deprived of novelty. 

Therefore claim 1 does not fulfill the requirements of Article 33(2) PCT. 

2.2 A mixing device for manufacturing moldings including a main cylinder connected with a 
metal mold for molding moldings, and a main screw rotated in said main cylinder for mixing 
resin material and delivering the same to said metal mold is well known, see for instance 
D1 (cf. figure 1, column 1, line 60-65), D2 (cf. abstract), D3 (cf. figure 1). 

Since the term "wherein said device is formed in such a manner, that immediately before 
delivery to a metal mold, outer resin material positioned on the inner wall side is put in the 
molten state and inner resin material positioned on the main screw is controlled to be from 
the softening temperature to the melting temperature both inclusive" cannot be taken into 
consideration for distinguishing over the prior art (see under VIII, 1 .3), the subject-matter of 
claim 1 8 as far as can be understood is deprived of novelty. 

Therefore claim 18 does not fulfill the requirements of Article 33(2) PCT. 

3. Dependent claims 2-17, 19, 21 , 23, 25 do not contain any features which, in combination 
with the features of any claim to which they refer, meet the requirements of the PCT in 
respect of inventive step, the reasons being as follows: 

- differently colored resin material, cf. claim 2 is already known from D2, cf. claim 1 ; 

- later thrown in resin material (i.e. downstream feeding) cf. claims 3 and 4, is commonly 
practised, see for instance D3, cf. figure 4; 



- the use of cellulose material, cf. claims 5-8, 14 - 17 is known from US-A-5620642, cf. 
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claim 1 ; 



- the use regenerated resin, cf. claims 9-13, is known from D5, cf. claim 17; 

- a sub-throw in machine, cf. claim 19, including a screw, cf. claim 23 is known from D3, cf. 
figure 4; 

- since it is well known that holes in extruder barrels can be employed for venting or 
feeding, the fact that the receiving hole can be employed as vent hole, cf. claim 21 , is 
rather a well known feature of optional use than a technical feature of the hole itself. 

4. The combination of the features of dependent claims 20, 22, 24, 26 - 29 is neither known, 
nor rendered obvious from the available prior art. It is suggested therefore that a new 
independent claim be drafted to include the features of claims 18, 19, 20, bearing in mind 
that the features known from D3 should be placed in the preamble of such a claim in 
accordance with Rule 6.3(b) PCT. The description should in thereby be brought in con- 
formity with the claims as required by Rule 5.1(a)(iii) PCT. Care should be taken not to 
amend the application in such a way, that it contains subject-matter which extends beyond. 
The applicant is invited to file amendments by way of replacement pages in the manner 
stipulated by Rule 66.8(a) PCT. In particular, fair copies of the amendments should be 
filed preferably in triplicate. 
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VII. Certain defects in the international application 



The following defects in the form or contents of the international application have been noted: 



1 . Independent claims 1 and 18 are not in the two-part form in accordance with Rule 6.3(b) 
PCT, which in the present case would be appropriate, with those features known in combi- 
nation from the prior art (respective documents D1, D2 or D3) being placed in the pre- 
ambles (Rule 6.3(b)(i) PCT) and with the remaining features being included in the charac- 
terising parts (Rule 6.3(b)(ii) PCT). 



2. According to the requirements of Rule 5.1 (a)(ii) PCT, the relevant background art 

disclosed in the documents D1, D2 and D3 should be mentioned in the description and 
these documents should identified therein. 



3. The apparatus features of the claims should be provided with reference signs placed in 
parentheses, Rule 6.2(b) PCT. 

4. It appears that with the term "mood" on page 5, line 6 "wood" is meant. 

5. According to the requirements of Rule 1 1 .13(1) reference signs not appearing in the 
description shall not appear in the drawings, and vice versa. This requirement does not 
appear to be met in view of the reference signs 12A and 30. 
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VIII. Certain observations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully supported by the 
description, are made: 



1.1 Since before the use of the term "this side" no side has been defined or mentioned in 
claims 1 and 18 it is unclear to which feature the term "this side" refers, thereby resulting 
in lack of clarity of claims 1 and 18 (Article 6 PCT). 

1 .2 One of the features of mixing resin material during extrusion technology is that the resin 
material elements are continuously displaced in various directions throughout the screw 
channel, for which reason such an element may be in contact with the screw surface and 
the barrel (cylinder inner wall surface) within one screw revolution. This impies, that the 
same material elements are part of the material resin layer in contact with the barrel and 
the material resin layer in contact with the screw surface within one screw revolution. 
Therefore the terms "outer resin material" and "inner resin material" appear to be vague. 

Therefore the meaning of the expressions "immediately before delivery to a metal mold, 
outer resin material positioned on the main cylinder inner wall side is put in the molten 
state, and inner resin material positioned on the main screw side is controlled to be from 
the softening temperature to the melting temperature both inclusive" is not clear, thereby 
resulting in lack of clarity of claims 1 and 18 (Article 6 PCT). 

1 .3 The expression "wherein said device is formed in such a manner, that immediately 
before delivery to a metal mold, outer resin material positioned on the inner wall side is 
put in the molten state and inner resin material positioned on the main screw is con- 
trolled to be from the softening temperature to the melting temperature both inclusive" 
defines the device of claim 18 by a result to be achieved when using the device, rather 
than by referring to features of the device itself, thereby resulting in lack of clarity, Article 
6 PCT, (see also the PCT Guidelines, PCT/GL/3 III, 4.7 and 4.8 a). 

1 .4 The term "a mixing device for manufacturing moldings, in a mixing device for extrusion 
molding including a main cylinder" is unclear, thereby rendering claim 18 unclear, Article 
6 PCT. 



* Si n ce t h e screw (12) does nut appeal Lu uuntain a hole, trie subject-matter of claims 30 - 

34 lack clarity, Article 6 PCT. 
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Box is the applicant's State (Le. country) af residence if no State af residence is indicated below.) 

MISAWA HOMES CO., LTD. 

4-5, Takaido-Higashi 2-chome, 

Suginami-ku, Tokyo 168-0072 JAPAN 



| | This person is also inventor. 



Telephone No. 




03-3247 


-2014 


Facsimile No. 




03-3332 


-4176 



Teleprinter No. 



KATO Mas ami 

c/o MISAWA HOMES CO., LTD . 

4 -5 , Takaido-Higashi 2 -chome , 

Suginami-ku, Tokyo 168-0072 JAPAN 



This person is: 

[ J applicant only 

[ y | applicant and inventor 

1 I inventor only (Jjf this check-box 
1 ' is marked do not fill in below,) 



State (Le. country) of nationality: 

JAPAN 


State (Le. country) of re; 


sidence: 

JAPAN 


This person is applicant | 1 all designated 1 1 all designated States except HJ1 the United States I 1 the States indicated in 

for the purposes of: 1 1 States I I the United States of America 1 v I of America only 1 1 the Supplemental Box 


Further applicants and/or (further) inventors are indicated on a continuation sheet. 


Box No. IV AGENT OR COMMON REPRESENTATIVE; 


OR ADDRESS FOR CORRESPONDENCE 


The person identified below is hereby/has been appointed to act on behalf Vv] at 
of the applicants) before the competent International Authorities as: 1 1 


rent [ j common representative 



Name and address: (Family name followed by given name; for a legal entity, fidl t 
The address must include postal code and name of country. 

8902 Patent Attorney KIMURA Takaaki 



Telephone No. 

03-3667-4402 



Facsimile No. 



4th Floor, Oumikaikan Building 
3-7, Higashi-Nihonbashi 3 -chome, 
Chuo-ku, Tokyo 103-0004 JAPAN 



03-3667-4403 



Teleprinter No. 



□ 



Mark this check-box where no agent or common representative is/has been appointed and the space above is used instead to 
indicate a special address to which correspondence should be sent. "• 



Form PCT/RO/101 (first sheet) (January 1997; reprint July 1997) 



See Notes to the request form 



Sheet No. 



Continuation of Box No. m FURTHER APPLICANTS AND/OR (FURTHER) INVENTORS 



If none of the following sub-boxes is used, this sheet is not to be included in the request 




HASUMJ Kdnomi 

c/o MISAWA HOMES CO . , LTD . 

4-5, Takaido-Hxgaslii 2-chome, 

Suginami-ku, Tokyo 168-0072 JAPAN 



State (Le. country) of nationality: 



JAPAN 



This person is: 
j 1 applicant only 

| V [ applicant and inventor 

| j inventor only (If this check-box 
— is marked, do not fill in below.) 



State (Le, country) of residence: 



JAPAN 



This person is applicant j j ail designated I 1 ail designated States except 

for the purposes of: 1 J States [ J the United States of Amenca 



pvl ^United States j 1 the States indicated in 

IZJ of Amenca only the Supplemental Box 




Name and address 
The address must iiu 
Box is the applicant 

ISHIKAHA Masatoshi 

c/o SUMIYOSHI KASEI CORPORATION 
779-6 , Shinozu, Shiiraoka-niachi , 
Minamisaitama-gun, Saltama 349-0204 JAPAN 



State (Le, country) of nationality: 



JAPAN 



This person is applicant 
for the purposes of: 



This person is: 

| | applicant only 

| V | applicant and inventor 

| | inventor only (If this check-box 
is marked, do not fill in below.) 



State (Le. country) of residence; 



JAPAN 



□ all designated I J all designated States except 
States | | the United States of America 



r—i the United States I j the States indicated in 

1 v I of Amenca only [ j the Supplemental Box 



Name and address: (Family name/allowed by given name; for a legal entity, full official designation 
Vie address must include postal code and name of country. The country of the address indicated in this 
Box is the applicant s State (Le, country) of residence if no State of residence is indicated below ) 



State (Le. country) of nationality: 



l£t}^™™tX Cant I | |" designated |— i all designated States except f— , the United States I I the States indicated 

for the purposes of: I 1 States | | the United States of AmSca | | of America only | j the SuppleaSteiB 



This person is: 

f | applicant only 

[ ] applicant and inventor 

j I inventor only (If this check-box 
1 1 is marked, do not fill in below.) 



State (Le, country) of residence: 



in 
Box 



Name and address: (Fanvlyruune followed by given name; for a legal entity, 
The address must tncluae posud code and name 67 The country of the aadress indicated 'in 'Jus 

Box ts the applicant's State (ul country of residence if no State of residence UMuttedWow ) 



This person is: 

| | applicant only 

| | applicant and inventor 

[ j inventor only (If this check-box 
is marked, do not fill in below.) 



State (Le. country) of nationality: 



State (i.e. country) of residence: 



S'r^n^nL?^ 03111 I I t^^^ HI ^ <^&**^ States except [ | the United States r— i the States indicated in 

for the purposes of: l_J States | | the United Staxts of America j | of America only | | the Supplemental Box 



□ 

Further applicants and/or (further) inventors are indicated on another continuation sheet. 



Form PCT/RO/101 (continuation sheet) (January 1997; reprint July 1997) 



See Notes to the request form 



Sheet No. 



Box No. V DESIGNATION OF STATES 



The following designations are hereby made under Rule 4.9(a) (mark the applicable check-boxes; at least 
Regional Patent 

S3 



one must be marked); 



uT aU CHiana, KE Kenya, LS Lesotho. MW Malawi, SD Sudan, SZ Swaziland, DG Ueanda. 
ZW Zimbabwe, and any other State winch s a rnnrrartin* ~f is. , *™7— j ^ ^TttSSr uganaa, 



EA 



E2 EP 



53 OA 



ZW Zimbabwe, and any other State which is a Contracting State of the Harare Protocol and of the PCT 
Eurasian Patent: AM Armenia, AZ Azerbaijan, BY Belarus, KG Kyrevzstan. KZKazakstan Mnn~«,M- * 



Enropean Patent: ATAustria, BE Belgium, CB and LI Switzerland and T j«*"hfrmftf n DE Germanv DK n««,Hr 
ES Soain. FI Finland. FR France an I Initarf r;„o^„, mo r:™„..„ to i_i '7™^, iXtv 1 Germany, uis. Uenmaric, 




OAPI Patent BF Buridna Faso, BJ Benin, CF Central African Republic, CG Congo, CI Cate d'lvoire. CM Cameroon 
GA Gabon, GN Guinea, ML Mali, MR Mauritania, NE Niger. SN Senegal. TD CtadTTG Togo ^ »v ^SSS 
lofted l^"*" ° f 0API and a Contracting State of the PCT (if^rkindofp^t^T^e^dUret^ 

National Patent (if other kind of protection or treatment desired, specify on dotted line): 



® 
m 
&a 
0 

S3 
53 
53 
M 

® 

BJ 

a 

S3 

E3 
0 

Q 

13 
63 
M 
El 
□ 
B3 

□ 

El 

53 
(3 
03 
13 
43- 



AJL Albania 

AM Armenia 

AT Austria 

AU Australia . , 

AZ Azerbaijan 

BA Bosnia and Herzegovina 

BB Barbados 

BG Bulgaria 

BR Brazil ; # 

BY Belarus 
GA Canada 

CH and LI Switzerland and Liechtenstein 

CN China 

Cuba 

Czech Republic 

Germany 

Denmark 

Estonia 

Spain 

Finland ' 

United Kingdom 

Georgia 

Ghana 

Hungary 



CU 
CZ 
DE 
DK 
EE 
ES 
FI 
GB 
GE 
GH 
HU 
IL 
IS 
JP 
KE 
KG 



Israel .... 
Iceland 
Japan .... 
Kenya .... 
Kyrgyzstan 



KP Democratic People's Repubh'c of Korea 



KB 
KZ 
LC 
LK 
LK 
LS 
LT 
LU 



Republic of Korea . . , 

Kazakstan 

Saint Lucia 
Sri Lanka 
Liberia 

Lesotho 

Lithuania 

Luxembourg 



52 

S3 
S3 

ca 

13 

m 

G3 
EI 

ta 
ca 

53 

m 
Ba 

53 
OB 

sa 
m 

m 

ca 
ca 

E3 

m 
a 

ca 
ca 

C3 
(3 



LV Latvia 

MD Republic of Moldova 

MG Madagascar 

MK The former Yugoslav Republic of Macedonia 



MN Mongolia 

MW Malawi 

MX Mexico 

Norway 

New Zealand 

Poland 

Portugal 

Romania 

Russian Federation 
Sudan 
Sweden 
Singapore 

Slovenia 

Slovakia 

Sierra Leone 

Tajikistan 

Turkmenistan 

Turkey 

Trinidad and Tobago . . . 

Ukraine 

Uganda 

United States of America . 



NO 
NZ 
PL 
PT 
RO 
RU 
SD 
SE 
SG 
SI 
SK 
SL 
TJ 
TM 
TR 
TT 
UA 
UG 
US 



uz 

VN 
YU 



Uzbekistan 
Viet Nam . 
Yugoslavia 



ZW Zimbabwe 

Check-boxes reserved for designating States (for the purposes of 
a national patent) which have become party to the PCT after 
issuance of this sheet: 
53 ID Indonesia 

^5 Gfi Guinea-Bissau 

□ 

□ 

□ : — 



Le^ 

I^lr^t^lt^^^ those additional designations are subject to confirmation and that any designation which is not confirmed 
oetore the expiration of 15 months from the priority date is to be regarded as withdrawn by the applicant at the expiration of that time 

^ L A C nT£!^Z °{* ^Zf"*™ 5"™? of the filing of a notice specifying thai designation and the payment of the designation and confirmation 
fees, Confirmationmust reach the receiving Office withinthe 15 -month time limit.) 



Form PCT/RO/1 0 1 (second sheet) (July 1 997) 



See Notes to the request form 



Sheet No. 



Box No. VI PRIORITY CLAIM 



The priority of the following earlier application ^) is hereby claimed: 

Country 

(in which* or for which, the 
application was filed) 



Further priority claims are indicated in the Supplemental Box f | 



item (1) 
item (2) 



Japaii 



item (3) 



Filing Date 
(day/month/year) 



04.12. 97 



Application No. 



Patent Applicaiton 
9-333779 



Office of filing 
(only for regional or 
international application ) 



^^/f^f^^^ a yj^r^^r^ VPl ^ is to be issued by the Office »UcH Jar «* purposes of ^present intend 

□ The receiving Office is hereby requested to prepare and transmit to the International , - 4 
Bureau a certified copy of the earlier application^) identified above as item(s) : ( 1) 



Box No. VH INTERNATIONAL SEARCHING AUTHORITY 



Choice of International Searching Authority (ISA) (If two or more international Searching Authorities 
are competent to carry out the international search indicate the Authority chosen; the two-Utter code may be used): ISA / Eg 

Earlier search Fill in where a 
out or requested and the Autharit 
such search or request either by 
Country (or regional Office): 



Earner search Fill in where a search (international, international-type or other) by the International Searching Authority has already been carried 
out or requested and the Authority is now requested to base the inurnational search tithe extent possible, ^n^fefriuof^ 
such search or request either by reference to the relevant application (or the translation thereof) or by reference d LXZqueT 

Number: 



Date ( day/month/year): 



Box No. Vm CHECK LIST 



This international application contains 
the following number of sheets: 


1. request 


4 sheets 


Z description 


27 sheets 


3. claims 


5 sheets 


4. abstract 


1 sheets 


5. drawings 


9 sheets 


Total : 


46 sheets 



This international application is accompanied by the item(s) marked below: 

fee calculation sheet 



□ separate signed 
power of attorney 

2 I — ] copy of general 
I I power of attorney 

statement explain 
lack of signature 



| j statement explaining 

□ priority document(s) 
identified in Box No, VI 
as item(s): 



5- [V] 

6 a 
?■ □ 

8. [V] 



Figure No. 



separate indications concerning 
deposited microorganisms 

nucleotide and/or amino acid 
sequence listing (diskette) 

other (specify): 

Request for transm±ttaJL 
of priority docoaent 



of the drawings (if any) should accompany the abstract when it is published. 



Box No. IX SIGNATURE OF APPLICANT OR AGENT 



Next to each signature, indicate the name of the person signing and the capacity in which the person signs (if such capacity is not obvious from reading the request). 



KIMURA Tak; 




pate of actual receipt of the purported 
international application: 



For receiving Office use only 



3. Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purported international application: 



4. Date of timely receipt of the required 
c or r ection* midei PCT Article 1 1(2); 



5. International Searching Authority 

specified by the applicant; IS A / 



□ Transmittal of search copy delayed 
until search fee is paid 



2. Drawings: 
[ j received: 



not received* 



Date of receipt of the record copy 
by the International Bureau: 



For International Bureau use only 



FormPCT/RO/101 (last sheet) (January 1994; reprint July 1997) 



□ 



See Notes to the request form 



This sheet is not part of and does not count as a sheet of the international application. 



PCT 



FEE CALCULATION SHEET 
Annex to the Request 



Applicant* s or agent' s 

file reference FP— 119— PCT 



For receiving Office use only 



International application No. 



Date stamp of the receiving Office 



Applicant 



MISAWA HOMES CO., LTD, 



CALCULATION OF PRESCRIBED FEES 

1. TRANSMITTAL FEE . 

2. SEARCH FEE 

International search to be carried out by 



18,000 



152,000 



(If two or more International Searching Authorities are competent in relation to the international 
application, tndtcate the name of the Authority which is chosen to cany out the international search.) 



3. INTERNATIONAL FEE 
Basic Fee 

The international application contains 

first 30 sheets 

16 x 1,300 



46 



. sheets. 



55,000 



remaining sheets additional amount 
Add amounts entered at b, and b 2 and enter total at B 



. 20,800 



{ 75,800 [b] 



Designation Fees 

The international application contains 

11 X 

number of designation fees 
payable (maximum 11) 



72 



. designations. 



12,700 



amount of designation fee 



= 1 139,700 



D 



Add amounts entered at B and D and enter total at I 
(Applicants from certain States are entitled to a reduction of 75% of the 
international fee. Where the applicant is (or all applicants are) so entitled, the 
total to be enured at I is 25% of the sum of the amounts entered at B and D.) 

4. FEE FOR PRIORITY DOCUMENT 

5. TOTAL FEES PAYABLE 
Add amounts entered at T, S, I and P,and enter total in the TOTAL box 



215,500 



385,500 



TOTAL 



"~[ The designation fees are not paid at this ti 



time. 



MODE OF PAYMENT 

□ authorization to charge 
deposit account (see below) 

~] cheque 

| postal money order 



[ | bank draft * Q 
□ cash □ 
| j revenue stamps 



coupons 
other (specify): 



DEPOSIT ACCOUNT AUTHORIZATION (this mode of payment may not be available at all receiving Offices) 
Th e RO/ | j is hereby authorized to charge the total fees indicated above to my deposit account. 



□ is hereby authorized to charge any deficiency or credit any overpayment in the total fees indicated above to my 
deposit account. 

□ is hereby authorized to charge the fee for preparation and transmittal of the priority document to the International 
Bureau of WIPO to my deposit account. 



Deposit Account Number 



Date (day/month/year) 



Signature 



Pr,rrr> pr^r/pn/lOl fAnn^ Mamiarv 1996: renrint Jnlv 1997 1 ) 



Kj>*> Notes to the fpp calculation sheet 



ENT COOPERATION TR^^Y 



PCT/JP98/02263 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF THE RECORDING 
OF A CHANGE 

(PCT Rule 92bis.1 and 
Administrative Instructions, Section 422) 


To: 

KITAMURA, Hitoshi 
Oumikaikan Building 
4th floor 

3-7, Higashi-Nihonbashi 3-chome 

Chuo-ku 

Tokyo 103-0004 

JAPON 


Date of mailing (day/month/year) 
15 March 1999 (15.03.99) 


Applicant's or agent's file reference 
FP-119-PCT 


IMPORTANT NOTIFICATION 


International application No. 
PCT/JP98/02263 


International filing date (day/month/year) 
22 May 1998 (22.05.98) 



1. The following indications appeared on record concerning: 
| | the applicant | | the inventor X the agent | | the common representative 


Name and Address 

KIMURA, Takaaki 
Oumikaikan Building 
4th floor 

3-7, Higashi-Nihonbashi 3-chome 

Chuo-ku 

Tokyo 103-0004 

Japan 


State of Nationality 


State of Residence 


Telephone No. 


Facsimile No. 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 

X the person | | the name | | the address | | the nationality | | the residence 


Name and Address 

KITAMURA, Hitoshi 
Oumikaikan Building 
4th floor 

3-7, Higashi-Nihonbashi 3-chome 

Chuo-ku 

Tokyo 103-0004 

Japan 


State of Nationality 


State of Residence 


Telephone No. 


Facsimile No. 


Teleprinter No. 


3. Further observations, if necessary: 


4. A copy of this notification has been sent to: 
| X | the receiving Office | | the designated Offices concerned 
[ | the International Searching Authority | | the elected Offices concerned 
| | the International Preliminary Examining Authority | | other: 



The International Bureau of WIPO 


Authorized officer 


34, chemin des Colombettes 
1211 Geneva 20. Switzerland 


Y. KUW^*Aft^^ 


Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 



Form PCT/IB/306 (March 1994) 002525086 



F^|ENT COOPERATION TREA 





From the INTERNATIONAL BUREAU 


PCT 

NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT RijIp 47 1 (r\ fir<;t Qpntanro^ 


To: 

KITAMURA, Hitoshi 
Oumikaikan Building 
4th floor 

3-7, Higashi-Nihonbashi 3-chome 

Chuo-ku 

Tokyo 103-0004 

JMrVJlN 


Date of mailing (day/month/year) 

10 June 1999 (10.06.99) 


Applicant's or agent's file reference 
FP-119-PCT 


IMPORTANT NOTICE 


international application No. 

PCT/JP98/02263 


International filing date (day/month/year) 

22 May 1998 (22.05.98) 


Priority date (day/month/year) 

04 December 1997 (04.12.97) 


Applicant 

MISAWA HOMES CO., LTD. et al 





1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 
AU,CN,EP,iL,KR,US 



In accordance with Rule 47.1(c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 

AL^M^AT^BA^BB^BG.BR^^CA^CH^CUX^D^DK^A^E^ES^LGB^E^H^W^HUJD^IS, 

KE.KG^KZ^LCL^LR^S^T^LUXV^MD^CM^MN^W^^NO^Z^OA^PUPT^CRU^D^S^SG^I, 

SK,SL,TJTMJR/TT,UA,UG,UZ,VN,YU,ZW 

The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 

applicant to furnish a copy of the international application {Rule 49.1(a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
1 0 June 1 999 (1 0.06.99) under No. WO 99/281 1 0 



REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 1 9-month time limit 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 



REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume (I of the PCT Applicant's Guide. 







The International Bureau of W1PO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No. (41-22) 740.14.35 


Authorized officer 

J. Zahra 

Telephone No. (41-22) 338.83.38 



Form PCT/IB/308 (July 1996) 2652257 



ENT COOPERATION TRE©^ 



PCT/JP98/02263 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 

(PCT Rule 61.2) 



To: 



United States Patent and Trademark 

Office 

(Box PCT) 

Crystal Plaza 2 

Washington, DC 20231 



Date of mailing (day/month/year) 
15 July 1999(15.07.99) 


in its capacity as elected Office 


International application No. 
PCT/JP98/02263 


Applicant's or agent's file reference 
FP-119-PCT 


International filing date (d a y/rno nth/year) 
22 May 1998 (22.05.98) 


Priority date (day/month/year) 

04 December 1997 (04.12.97) 


Applicant 

KATO, Masami et al 



1. The designated Office is hereby notified of its election made: 

| X | in the demand filed with the International Preliminary Examining Authority on: 
02 July 1999 (02.07.99) 



| | in a notice effecting later election filed with the International Bureau on: 



2. The election | X| was 

□ 



was not 



made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit unde 
Rule 32.2(b). 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No.: (41-22) 740.14.35 



Authorized officer 

Sean Taylor 

Telephone No.: (41-22) 338.83.38 



Form PCT/IB/331 (July 1992) 



2734272 



pel 



h. 



PATENT COOPERATION TREATj fec , D 2 0 ^ ^ 

PCT 



WIPO 



PCT 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



(PCT Article 36 and Rule 70) 



11^ 



Applicants or agents file reference 
FP-119-PCT 



International application No. 
PCT/JP98/02263 



cno ci iDTUCD ArTinn See Notific ^'on of Transmittal of International 

hUH l-UKTMER ACTION Preliminary Examination Report (Form PCT/IPEA/416) 



International filing date (clay/month/year) 
22/05/1998 



International Patent Classification (IPC) or national classification and IPC 
B29C47/04 



Priority date (day/month/year) 
04/12/1997 



Applicant 

MISAWA HOMES CO., LTD. et al. 



1 ' rSp0rt haS been prepared b * this '^national Preliminary Examining Authority 

and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 1 0 sheets, including this cover sheet. 

H This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 1 9 sheets. 



3. This report contains indications relating to the following items: 
I IS Basis of the report 



II 


□ 


III 


□ 


IV 


□ 


V 


SI 


VI 


□ 


VII 




VIII 


8 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability^* 
citations and explanations suporting such statement 



Certain defects in the international application 
Certain observations on the international application 



O 

CD 



Date of submission of the demand 
02/07/1999 



Name and mailing address of the international 
preliminary examining authority: 

European Patent Office - P.B. 5818 Patentlaan 2 
$)) NL-2280 HV Rijswijk - Pays Bas 

Tel. +31 70 340 - 2040 Tx: 31 651 epo nl 
Fax: +31 70 340 - 3016 



Form PCT/IPEA/409 (cover sheet) (January 1994) 



Date of completion of this report 

16.03.00 



Authorized officer 

Van Nieuwenhuize, O 
Telephone No. +31 70 340 3435 




INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/J P98/02263 



I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1 ,18-25 as originally filed 

2-8,13-17,26,27 with telefax of 08/12/1999 

Claims, No.: 

1,2,14-17,20,22, with telefax of 08/12/1999 

24,27-29,31-36 

Drawings, sheets: 

1 /9-9/9 as originally filed 

2. The amendments have resulted in the cancellation of: 

the description, pages: 9-12 
IS the claims, Nos.: 3-13, 18, 19, 21 , 23, 25, 26, 30 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 



Form PCT/IPEA/409 (Boxes i-VIII, Sheet 1) (January 1994) 





INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/JP98/02263 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1. Statement 



Novelty (N) 



Yes 
No: 



Claims 
Claims 



1,2, 14-17, 20, 22, 24, 27-29, 31-36 



Inventive step (IS) 



Yes 
No: 



Claims 
Claims 



20, 22, 24, 27-29, 31-36 
1,2, 14-17 



Industrial applicability (I A) 



Yes 
No: 



Claims 
Claims 



1,2, 14-17, 20, 22, 24, 27-29, 31-36 



2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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Re Item I 

Basis of the report 



The examination is being carried out on the following application documents: 
Text for the Contracting States: 

AT BE CH DE DK ES Fl FR GB GR IT IE LI LU MC NL PT SE 
Description, pages: 



1,18-25 



as originally filed 



2-8,13-17,26,27 



with telefax of 



08/12/1999 



Claims, No.: 



1,2,14-17,20,22, 
24,27-29,31-36 



with telefax of 



08/12/1999 



Drawings, sheets: 



1/9-9/9 



as originally filed 
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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . Reference is made to the following documents: 

D3: J P-A-62 198435 
D4: US-A-5620642 



2. The following is stated under reference to paragraph 1 of box VIII. 

2.1 Document D3 (cf. abstract, figures 2-4) discloses a method of manufacturing 
moldings using a mixing device for extrusion molding including a main cylinder 
connected to a metal mold for forming moldings, a main screw rotated in said 
main cylinder for mixing resin material and delivering the same to said metal mold, 
a main throw-in machine connected to said main cylinder at the start end part 
thereof, and a sub-throw-in machine connected to said main cylinder at the part 
between said metal moid and said main throw-in machine, whereby resin material, 
which partly forms the outer part of said molding (cf. figure 4), is thrown into said 
main cylinder from said sub-throw-in machine, and resin material, which forms at 
least partly the inner part of said molding is thrown into said main cylinder from 
said main throw-in machine. 

The subject-matter of claim 1 differs therefrom in that cellulose material, which is 
fixed grains formed by fixing surface grains which have a diameter smaller than 
that of pulverized powder obtained by pulverizing cellulose material and are 
harder than said powder to the outer peripheral surface of said pulverized powder, 
is mixed with said outer resin material. 

Therefore claim 1 appears to fulfill the requirements of Article 33(2) PCT. 

The objective problem to be solved by the present invention may therefore be 
regarded as to provide a method of manufacturing a molding having the woody 
feel, cf. page 3, lines 5-6. 
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However cellulose material, which is fixed grains formed by fixing surface grains 
which have a diameter smaller than that of pulverized powder obtained by 
pulverizing cellulose material and are harder than said powder to the outer 
peripheral surface of said pulverized powder mixed with outer resin material has 
already been employed for the same purpose in a similar method, see document 
D4 (cf. claim 1, column 1, lines 5-15). It would be obvious to the person skilled in 
the art, namely when the same result is to be achieved, to apply this feature with 
corresponding effect to a method according to document D3, thereby arriving at a 
method according to claim 1, for which reason the subject-matter of claim 1 does 
therefore not involve an inventive step. 

Therefore claim 1 does not fulfill the requirements of Article 33(3) PCT. 

2.2 Document D3 (cf. abstract, figures 2 - 4) discloses further a mixing device for 

manufacturing moldings comprising a main cylinder connected to a metal mold for 
molding moldings, a main screw rotated in said main cylinder for mixing resin 
material and delivering the same to said metal mold, a main throw-in machine 
connected to said main cylinder at the start end part thereof, and a sub-throw-in 
machine connected to said main cylinder at the part between said metal mold and 
said main throw-in machine, a holding part, a sub-throw-in hole and obviously a 
receiving hole positioned in said main cylinder between said metal mold and said 
main throw-in machine. 

The subject-matter of claim 20 differs therefrom in that the rotating direction side 
of said main screw in the cylinder inner wall of said receiving hole of said main 
cylinder is formed in such a manner as to expand said receiving hole. 

Therefore claim 20 appears to fulfill the requirements of Article 33(2) PCT. 

Under reference to Box VIII, paragraph 1 .2, figure 8 and page 20 paragraph 2, it 
appears that the subject-matter of claim 20 thus differs from that what is known 
from D3 in that the main cylinder comprises an undercut notched part for 
increasing the cross sectional area of the receiving hole in the direction of the 
main screw. 
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The problem to be solved could be regarded as the smoothly feeding resin 
material, cf. page 20, paragraph 3. 

Therefore claim 20 appears to fulfill the requirements of Article 33(3) PCT. 



3.1 Dependent claims 2, 14 -17 do not contain any features which, in combination 
with the features of any claim to which they refer, meet the requirements of the 
PCT in respect of inventive step, the reasons being as follows: 

differently colored resin material, cf. claim 2 is already known from D3, 
cf. abstract and D4, cf. column 36, lines 26-31; 

cellulose material mixed with inner resin material, cf. claims 14 - 17 is 
known from US-A-5620642, cf. column 35, line 55 - column 37, line 11. 

3.2 Claims 22, 24, 27 - 29, 31- 36 are dependent on claim 20 and appear as such 
also to meet the requirements of the PCT with respect to novelty and 
inventive step. 
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Re Item VII 

Certain defects in the international application 

1 . Although claim 1 is drafted in the two-part form the only feature of the second part 
should be "characterized in that cellulose material, which is fixed grains formed by 
fixing surface grains which have a diameter smaller than that of pulverized powder 
obtained by pulverizing cellulose material and are harder than said powder to the 
outer peripheral surface of said pulverized powder, is mixed with said outer resin 
material" (Rule 6.3(b) PCT). 
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Re Item VIII 

Certain observations on the international application 

1.1 The term "which forms the outer part of said molding" with respect to the term 
"outer resin material" and the term "which forms the inner part of said molding" 
with respect to the term "inner resin material", which are introduced in claims 1 
and 20 by the amendments filed with the telefax dated 08.12.1999, find their basis 
in the description on page 20, paragraph 4. In the description it is also stated that 
"outer resin material" and "inner resin material" are mixed (see for instance page 
23, paragraph 3), which appears to be in accordance with the term "main screw 
rotated in said main cylinder for mixing resin material" of claim 1. 

One of the features of mixing resin material during extrusion technology is that 
the resin material elements are continuously displaced in various directions 
throughout the screw channel, for which reason such an element may be in 
contact with the screw surface and the barrel (cylinder inner wall surface) within 
one screw revolution. This implies, that the same material elements (pellets, 
powder or fluid resin) are part of the material resin layer in contact with the barrel 
and the material resin layer in contact with the screw surface within one screw 
revolution. 

The terms "outer resin material which forms the outer part of said molding" and 
"inner resin material which forms the inner part of said molding" are thus in 
contradiction with the statement that the "outer resin material" and "inner resin 
material" are mixed, thereby resulting in lack of clarity of claims 1 and 18 contrary 
to the requirements of Article 6 PCT. 

1.2 The expression "the rotating direction side of said main screw in the cylinder inner 
wall of said receiving hole of said main cylinder is formed in such a manner as to 
expand said receiving hole" used in claim 20 is vague and unclear and leaves the 
reader in doubt as to the meaning of the technical features to which it refers, 
thereby rendering the definition of the subject-matter of said claim unclear, 

contrary to the requirements of Article 6 PCT. ' 
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Apparently a main cylinder comprising an undercut notched part for increasing the 
cross sectional area of the receiving hole in the direction of the main screw is 
meant, cf. paragraph 1.2, figure 8 and page 20 paragraph 2. 

1 .3 The first and second embodiments described on pages 20 - 24 do not include a 
notch part, for which reason they do not fall within the scope of claim 20. This 
inconsistency between the claims and the description leads to doubt concerning 
the matter for which protection is sought, thereby rendering the claims unclear 
(Article 6 PCT). 
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formed into a desired shape by extrusion molding or injection 
molding. According to this technology, it is possible to 
provide a method of manuf acturing a wood-like product and a 
wood-like product which has a pattern very close to the gram 
of natural wood and also has feeling such as the touch or ^the 
like close to the natural wood. 

The technique about the device for extrusion molding 
" is disclosed in prior art such as US-A-3966857 , us-A-3388196 
and JP-A-62198435. 

(Disadvantage of the prior art) 

It is, however, true that not only in the above 
technology, giving of coloring to a resin molding is hard to 
be incompatible with keeping the strength of the resin molding. 
Thar is, it is preferable to incompletely mix resin in order 
to give coloring to the resin molding, but if done so, the 
strength of the molding is lowered. On the contrary, it mixing 
is performed completely, the strength of the molding can be 
increased, but the coloring fades. 
(Objects of the invention) 

A problem to be solved by the invention is to provide 
the technology by which giving of coloring to a resin molding 
is made compatible with preventing a remarkable lowerinq of 
strength of the resin molding. 

It is an object of the invention as claimed in claims 
1 7. and 14 to 17 to provide a method of manufacturing a molding 
by which clear colors and patterns can be presented without 
a remarkable lowering of strength. 

It is an object of the invention as claimed in claims 
70 22, 24, 27 to 29 and 31 to 36 to provide a mixing device 
'tor extrusion molding, by which clear colors and patterns can 
be presented without a remarkable lowering of strength. 
Further in detail, listed are the respective objects 
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of the invention. 

The object of the invention as claimed in claims 1, 2 
and 14 to 17 is Lo provide a manufacturing method, by which 
clear colors and patterns can be presented without a 
remarkable lowering of strength and to provide a method of 
manufacturing a molding having the woody feel. 

The object of the invention as claimed in claims 2, 15, 
and 17 is to provide a manufacturing method, by which a molding 
having a clear pattern can be manufactured. 

The object of the invention as claimed in claims 20, 
22, 24, 27 to 29 and 31 to 36 is Lo provide a mixing device 
for extrusion molding, by which energy required for 
manufacture can be held down, and by which a molding having 
a clear pattern can be manufactured. 

The object of the invention as claimed in claims 22, 
?B, 32 and 35 is to provide a mixing device for extrusion 
molding, by which the existing equipment can be utilized to 
r.he maximum. 

DISCLOSURE OF THE INVENTION 

The present invention is intended for accomplishing the 

described objects. 
(Claim 1) 

The invention as claimed in claim 1 is a molding 
manufacturing method using a mixing device 10 for extrusion 
molding comprising a main cylinder 11 positioned on Lhis side 
of a metal mold for shaping a molding and a main screw 12 rotated 
in the main cylinder 11 for mixing resin material 20 and 
delivering the same to the metal mold, wherein immediately 
before delivery to the metal mold, an outer resin material 
21 positioned on the inner wall side of the main cylinder 11 
is put in the molten state, and an inner resin material 22 
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positioned on the main screw 12 side is controlled r.o be from 
the softening temperature to the melting temperature both 
inclusive. Moreover, cellulose material is mixed with the 
outer resin material 21. Furthermore, cellulose maLerial 
mixed with the outer resin material 21 is fixed grains formed 
by fixing a surface grain which has a diameter smaller than 
that of the pulverized powder obtained by pulverizing the 
cellulose material and is harder than the powder to the outer 
peripheral surface of the pulverized powder. 

The "main" of the "main cylinder 11" means any one of 
cylinders in multilayer molding, for example, and the only 
one cylinder in monolayer molding. The "main " of the "main 
screw 12" means a screw incorporated in the main cylinder, 
and in the case of using plural screws in the main cylinder, 
it means all of the screws. 

As concrete means for "immediately before delivery to 
the metal mold, putting an outer resin material 21 positioned 
on the inner wall side of the main cylinder 11 in the molten 
state., and controlling an inner resin material 22 positioned 
on the main screw 12 side to be from the softening temperature 
to the melting temperature both inclusive", cited are means 
for controlling the temperature of a heater for heating the 
main cylinder and the main screw, means for making the particle 
size of resin material positioned on the main cylinder inner 
wall side smaller than that of resin material positioned on 
the main screw side, and the like. 
(Description of terms) 

Mere, "resin material" means material used at the time 
of making a resin molding such as polyvinyl chloride which is 
thermoplastic resin or the like. Though only the resin as 
aase material will be resin material, if wood flour 
(cellulose material) is contained in resin, it becomes resin 
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material used in the so-called wood plastic molding- 

As for the resin material used in wood plastic molding, 
it is frequent to use the material obtained by mixing wood 
flour with resin and peptizing the same in addition to the 
powdered material obtained by mixing wood flour with powder 
resin. Further, frequently in order to produce a pattern of 
the grain of wood, "resin material" is added to wood flour 
and resin to obtain a mixture of a pigment. In that case, 
sometimes one kind of a pigment will be sufficient, and 
sometimes plural kinds of pigments are used. In the case of 
using plural kinds of pigments, "resin material" can be made 
by preparing plural kinds of pellets with different pigments 

and mixinq the same. 

The cellulose material used in manufacturing fixed 
grains is ordinarily natural wood, or sawdust, but rice straw 

and bagasse may be used. 

As a method of forming fixed grains by "fixing surface 
grains which have a diameter smaller than that of the granular 
powder and are harder than Lhe powder to the surface of 
pulverized powder", cited are grinding using a ball mill, 
long-time high-speed mixing using a mixer, and so on . By these 
methods, fur, of fibers of the cellulose material is decreased. 
Processing for removing fuzz of fibers of the cellulose 
material may be performed separately from fixing of surface 
grains. 

The "surface grains" are metal, metal compounds such 
as titanium oxide, ferrite, aluminium, nickel, silver, 
calcium carbonate and the like, and nonmetal such as ceramic 
or the .like. 

The percentage of fixed grains mixed with resin to the 
whole is usually set not more than 30 wt% . The reason is that 
retimes the fluidity at the time of melting the material 
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to be molded becomes worse to interfere with molding . 

The material formed by mixing fixed grains with »sin 
which is resin material may be pulverulent or be previously 
molded to be pelletized- In order to bring out a pattern of 
the grain of wood, sometimes one kind of a pigment will be 
sufficient, but frequently plural kinds of pigments are used, 
in order to use plural kinds of pigments, plural kinds of 
pallets having different pigments in "material formed by 
mixing resin and a pigment with fixed grains" are prepared 
and mixed to form "resin material" . 

As wood flour in resin material is fixed grains, it is 
possible to manufacture a wood-li ke product which has patterns 
very close to the grain of natural wood on the surface and 
also has a feeling 5 uch as the touch or the like very close 
to that of natural wood. 
(Operation) 

immediately before delivery to the metal mold, outer 
resin material 21 of the resin material 20 is to be put in 
the molten state, so that while being clamped between the inner 
wall of the main cylinder 11 and an inner resin material 22, 
it is rubbed by the inner wall of the main cylinder 11 to be 
mixed. Soon at Lhe time of delivery from the forward end of 
the main screw 12 to the metal mold, the material :1 s clamped 
between the inner wall of the main cylinder 11 and the forward 
end part of the main screw 12 to be delivered. 

On the other hand, the inner resin material 22 is 
controlled to be from the softening temperature to the melting 
temperature both inclusive, so that it is delivered in the 
state of being little mixed to the metal mold. 

Since the outer resin material 21 of the resin material 
20 is mixed, the strength will not be lowered remarkably unl ike 
th e case i n w h ich every resin for forming a molding is mixed 
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merelv incompletely. 

Moreover, as cellulose serial is contain- «- 
outer resin material 21. a molding has the wood feeling brought 
out on the surface thereof. , r .„ 
Furthermore, since pulverization and fixing of surface 
grains are performed tor cellulose material mixed with »«« 
material, fuzz of the cellulose material can he « 
as-to manufacture a molding heightened in a wood feelxng. 
(Claim 2) 

The invention as claimed in claim 2 defines the method 
of manufacturing a molding as claimed in clai*. 1, wherein the 
outer resin material 21 is made different from the inner res.n 

material 22 in color. 

As means for varying the color of resin material, means 
fox varying the Icind of a pigment to be mixed with the resin 

material is general. 

If plural kinds of pigments different in color are mixed 
with the outer resin material 21 turned to be molten, sometxmes 
1t is possible to bring nut a delicate tone of color. M.xing 
to such a degree not to lower the strength of a molding causes 
the case where as plural kinds of pigments are made 
achromatic, sometimes mixing is not completely performed. 
(Operation) 

According to the present invention as cla lined in claim 
7 the outer resin material 21 is not completely mixed with 
the inner resin material 22 not molten. Accordingly, it is 
possible to manufacture a molding which will not turn to . 

_s- v^«««»r> the outer resin material 21 and 
color intermediate between tne oul..^ 

the inner resin material 22. 

(Claim 14) 

The invention as claimed in claim 14 defines the method 
of ..n u rturing a molding as claimed in claim 1, wherein 
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(Claim 15) 

The invention as claimed to cl»l» 15 def ineS th£ "■ th ° d 
of manufacturing a molding .« in clait " 2 ' ^'T 

cellulose material i. mixed with the inner resin material M. 

(Operation) 

As the cellulose materia! is contained not only in the 
' ou ter resin material 2! but in the inner resin material 22, 

• -i- ^ -.ijinn having a wood reeling an 
it is possible to provide a molding naving «• 

over the molding. 
(Claim 16) 

The invention as claimed in claim 16 defines the method 
of manufacturing a molding as claimed in claim 14. -here- 
the ceHulose material mixed with the inner resin material 
22 is formed by fixing surface grains which have a diameter 
smaller than that of pulverized powder obtained by 
the cellulose material and are harder than that to the outer 
peripheral surface of the pulverized powder. 

(Claim 17) _v._j 
The invention as claimed in claim 17 defines the method 
oC m8 nufacturing a molding as claimed in claim IS. wherein 

• •> — U ii-h the* inner resin material 
the r.ellulose material mixed witn tne 

22 is formed by fixing surface grains which have a diameter 
smaller than that of pulverized powder obtained by pulverizing 

• -. harder than that to the outer 
the cellulose material and are harder 

peripheral surface of the pulverized powder. 

(Operation) 

R , pulverization and fixing of surface grains are 
performed for the cellulose material mixed wJth the inner 
resin material 22, fuzz of the cellulose material can be 
decreased so as to provide a molding heightened in a wood 
feeling of thei whole molding. 
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(Claim 20) 

The invention as claimed in claim 20, wherein in a mixing 
device 10 for extrusion molding comprising a main cylinder 11 
for positioned on this side of a metal mold for forming a 
molding, and a main screw 12 rotated in the main cylinder 11 
for mixing resin material 20 and delivering the same to the 
raetal mold, immediately before delivery to the metal mold, 
the outer resin material 21 positioned on the inner wall side 
of the main cylinder 11 is put in the molten state, and the 
inner resin material 22 positioned on the main screw 12 side 
la formed in such a manner as to be controlled fro, the 
softening temperature to the melting temperature both 
inclusive. Moreover, the device includes a sub-throw-in 
machine for throwing the outer resin material 21 in the mixing 
device for extrusion molding, and the sub-throw-in machine 
is provided separately from the main throw-in machine (e.g 
main hopper 13) for throwing in the inner resin material 22 
and comprises an outer resin material holding part (e.g. 
sub-hopper 14) for holding the outer resin material 21 and 
a sub-throw-in hole for delivering the outer resin material 
21 to the xnain cylinder 11, the sub-throw-in hole being 
communicated with a receiving hole positioned between the 
me tal mold in the main cylinder 11 and the main throw-xn 
machine 13. Furthermore, the receiving hole of the main 
cylinder 11 (e.g. formed by removing a receiving hole forming 
member HA) is formed in such a manner as to expand the 
receiving hole HA on the rotating direction side of the mam 
screw 12 in the cylinder inner wall. 
(Description of terms) 

The "main throw-in machine" is generally called 
"hopper" . 

The sub-cylinder of the "sub-throw-in machine may be 
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a hopper, but as defined in the claim 13, it may be provided 
with a screw. 

The receiving hole 11A is expanded by providing a notch 
parr 11F by chamfering using an inversed spot facing tool. 
(Operation) 

Since the outer resin material 21 of the resin material 
20 is put in the molten state immediately before delivery to 
the metal mold, mixing is performed by rubbing of the inner 
wall of the main cylinder 11. Soon at the time of delivering 
the material from the forward end of the main screw 12 to the 
metal mold, the material is clamped between the inner wall 
of the main cylinder 11 and the forward end part of the main 
screw 12 to be delivered. 

On the other hand, as the inner resin material 22 is 
controlled to be from the softening temperature to the melting 
temperature both inclusive, it is delivered in the state of 
being little mixed to the metal mold. 

As the outer resin material 21 of the resin material 
20 is mixed, the strength will not be remarkably lowered unlike 
the case of quite incomplete mixing. 

Moreover, as the sub-throw-in machine is provided 
separately from the main throw-in machine (e.g. main hopper 
13) for throwing in the inner resin material 22, it is easy 
to put the outer resin material 21 in the molten state and 
control the inner resin material 22 to be from the softening 
temperature to the melting temperature both inclusive. 

Furthermore, as the rotating direction side of the main 
screw 12 in the receiving hole 11A i s expanded, the outer resin 
material 21 can be smoothly thrown in. 
(Claim 22) 

The invention as claimed in claim 22 defines a mixing 
device for manufacturing a molding as claimed in claim 20, 
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and wherein the receiving hole 11A is a vent hole 11B previously 
provided in the mixing device 10 for extrusion molding. 
(Description of terms) 

Here, the "vent hole 11B" is an air vent hole provided 
ror removing qas contained in resin material or generated 
from resin material. As air is let escape from the vent hole 
11B according to the kind of resin material and the property 
of a molding in some case, if there are provided plural vent 
holes 11B, one can be used as a feed port for the outer resin 
Tnaterial 21 and the oLher can be used as an air vent hole. 
(Operation) 

Since the ordinary mixing device for extrusion molding 
is provided with a vent hole, it can be applied, so that the 
existing equipment can be utilized. 
(Claim 24) 

The invention as claimed in claim 24 defines a mixing 
device for manufacturing a molding as claimed in claim 20, 
wherein the sub-throw-in machine 15 is provided with a sub- 
screw 17 rotated in the sub-cylinder 16 for mixing and 
delivering the outer resin material 21 held in the sub- 

cylinder 16. 

(Operation) 

On this side of a metal mold in the main cylinder 11, 
the outer resin material 21 to be put in the molten state is 
molten and mixed and then fed into the main cylinder 11 by 
the sub-cylinder 16 and the sub-screw 17. 
(Claim 27) 

The invention as claimed in claim 27 defines the mixing 
device for manufacturing a molding as claimed in claim 20, 
wherein there are provided plural (e.g. five) receiving holes 
of the main cylinder 11 in the direction of extrusion. 
(Claim 28) 
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The invention as claimed in claim 28 defines the mixing 
device for manufacturing a molding as claimed in claxm 22, 
wherein there are provided plural (e.g. five) receiving ho> e. 
of the main cylinder 11 in the direction of extrusion. 
(Claim 29) 

The invention as claimed in claim 29 defines the mixxng 
device for manufacturing a molding as claimed in claim 24, 
wherein there arc provided plural (e.g. five) receiving holes 
of the main cylinder 11 in the direction of extrusion. 
(Operation of claims 27 to 29) 

As there are provided plural receiving holes 11 of the 
main cylinder 11 in the direction of extrusion, it is possible 
to select and use the receiving holes appropriate for a molding 
according to various conditions such as desired colors and 
patterns, the kind of resin and the like. Further, the 
receiving hole can be used as a vent hole. 
(Claim 31) 

The invention as claimed in claim 31 defines the mixing 
device for manufacturing a molding as claimed in claim 20, 
wherein the area in the main screw 12 that corresponds to the 
receiving hole is formed in such a manner that the diameter 
of the main screw 12 is smaller than that of the other area. 
(Claim 32) 

The invention as claimed in claim 32 defines the mixing 
device for manufacturing a molding as claimed in claim 22, 
wherein the area in the main screw 12 that corresponds to the 
receiving hole is Termed in such a manner that the diameter 
of the main screw 12 is smaller than that of the other area. 
(Claim 33) 

The invention as claimed in claim 33 defines the mixxng 
device for manufacturing a molding as claimed in claim 24, 
wherein the area in the main screw 12 that corresponds to the 
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receiving hole is Icced in such a manner that Lhe diameter 
of the main screw 12 is smaller than that of the other area. 
(Claim 34) 

The invention as claimed in claim 34 defines the mixing 
device for manufacturing a molding as claimed in claim 27, 
wherein the area in the main screw 12 that corresponds to the 
receiving hole is formed in such a manner that the diameter 
of the main screw 12 is smaller than that of the other area. 

(Claim 35) . . 

The invention as claimed in claim 35 defines the mixing 
device for manufacturing a molding as claimed in claim 7.8. 
wherei n the area in the main screw 12 that corresponds to the 
receiving hole is formed in such a manner that the diameter 
of the main screw 12 is smaller than that of the other area. 

(Claim 36) . . 

The invention as claimed in claim 36 defines the mixing 
device for manufacturing a molding as claimed in claim 29, 
wherein the area in the main screw 12 that corresponds to the 
receiving hole is formed in such a manner that the diameter 

enaiipr than that of the other area, 
of the main screw 12 a.s smaller tnan 

(Operation of claims 31 to 36) 

The area in the main screw 12 that corresponds to the 
receiving hole is formed in such a manner that the diameter 
of the main screw 12 is smaller than that of the other area, 
whereby the outer resin material 21 can be smoothly thrown xn 
Xrom the receiving hole- 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a sectional view showing the outline of 
a first embodiment according to the present invention; 
Figure 2 is an enlarged view showing Lhe principal part xn 
the £ir5 t embodiment; Figure 3 is a sectional view showing 
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put in the sub-mixing machine 15 and the sub-hopper 14 as 
pellets d.i f f erent in coloring . Thus , the molten state of the 
outer resin material 21 can be made dif ferent from that of 
the first, second or third embodiment so as to contribute to 

a delicate coloring. 

Also in the described arrangement, it is possible Lo 
manufacture moldings which are different in the appearance 
pattern from that of the first or second or third embodiment 
but have Lhe sxibstantially same quality as that thereof. 
(Variation) 

As shown in the first to fourth embodiments, plural 
throw-in holes can be freely formed on the mixing device 10 
for manufacturing a molding, whereby it is possible to 
manufacture moldings, the appearances of which have various 

tones of color. 

Further, the position of the vent hole which has been 

. niri i n the above embodiments 
described as the same place (lie) m me 

can be suitably selected. 

ADVANTAGES OF THE INVENTION 

According to the present invention, it is possible to 
provide the technology by which giving of coloring to a resin 
molding is made compatible with preventing a remarkable 
lowering of strength of the resin molding. 

The advantages are listed by each claim. 
According to the invention as claimed in claims 1, ?• 
and 1 4 to 17 , it is possible to provide a manufacturing method, 
by which colors and patterns can be produced without a 
remarkable lowering of strength. Moreover, it is possible 
to provide a method of manufacturing moldings having the wood 

feel. 0 - r 
According to the invention as claimed in claxms 2, 15 



26 



AMENDED SHEET 
1PEWEP 



ontvangen : 



8/12/99 3:OS; 03 3S67 4403 



99 12/08 11:15 ©0^67 4403 



and 17, it is possible to provide a manufacturing method, by 
which moldings having clear patterns can be manufactured. 

According to the invention as claimed in claims 20, 77, 
24, 27 to 29 and 31 to 36, it is possible to provide a mixing 
device for extrusion molding, by which energy required for 
manufacture can be held down, and by which moldings having 
clear patterns can be manufactured. 

" According to the invention as claimed in claims 22, 28, 
32 and 35, it is possible to provide a mixing device for 
extrusion molding, by which the existing equipment can be 
utilized to the utmost. 

FIELD OF INDUSTRIAL USE 

This invention is utilized in the field of industry 
using the technology of molding in such a manner as to present 
clear surface patterns, for example, pattern of the grain of 
wood and not to lower the strength remarkably in plastics 
containing a pigment. 



27 



AMENDED SHEET 
IFEA/EP 



Ontvangen: 8/12/99 3:06; 03 aeS7 **0» -------- ~- - - - 

•99 lf/08 11:15 ©03^57 4403 ®<>20 



CLAIMS 

1. (amended) A method of manufacturing moldings (30) 
using a mixing device (10) for extrusion molding including 
a main cylinder (11) connected to a metal mold for forming 
moldings (30), a main screw (12) rotated in said main cylinder 
(11) for mixing resin material (20) and delivering the same 
to said metal mold, a main throw-in machine (13) connected 
to said main cylinder (15 ) at the start end part thereof, and 
a sub-throw-in machine (14, 15) connected to said mam 
cylinder (11) at the part between said metal mold and said 

main throw-in machine (13); 

charactering in that outer resin material (21) , which 
forms the outer part of said molding (30) , is thrown into said 
nvain cylinder (11) from said sub-throw-in machine (14, 15) ; 

that inner resin material (22), which forms the inner 
part of said molding (30) , is thrown into said main cylinder 
(11) from said main throw-in machine (13); and 

that cellulose material, which is fixed grains formed 
by fixing surface grains which have a diameter smaller than 
that of pulverized powder obtained by pulverizing cellulose 
ma terial and are harder than said powder to the outer 
peripheral surface of said pulverized powder, is mixed with 
said outer resin material (21). 

2 The method of manufacturing moldings (30) as 
claimed in claim 1, wherein said outer resin material (21) 
is made different from said inner resin matenal (22) m 
color. 

3. (cancelled) 

4. (cancelled) 

5. (cancelled) 

6. (cancelled) 

3 (cancelled) 
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8. (cancelled) 

9. (cancelled) 

10. (cancelled) 

11. (cancelled) 

12. (cancelled) 

13. (cancelled) 

14 (amended) The method of manufacturing moldings (30) 
as claimed in claim 1, wherein cellulose material is mixed 
with said inner resin material (22) . 

15. (amended) The method of manufacturing moldings (30) 
as claimed in claim 2, wherein cellulose material is mixed 
with said inner resin material (22) . 

16. (amended) The method of manufacturing moldings (30) 
as claimed in claim 14, wherein cellulose material mixed wxth 
said inner resin material (22) is fixed grains formed by fixing 
surface grains which have a diameter smaller than pulverized 
powder obtained by pulverizing cellulose material and are 
aarder than said powder to the outer peripheral surface of 

said pulverized powder. 

17 (amended) The method of manufacturing moldings (30) 

as claimed in claim 15, wherein cellulose material mixed with 
said inner resin materia! (22, is fixed grains formed by fining 
surface grains which have a diameter smaller than pulverized 
powder obtained by pulverizing cellulose material and are 
harder than said powder to the outer peripheral surface of 
said pulverized powder. 

18. (cancelled) 

19. (cancelled) 

20. (amended) A mixing device (10) for manufacturing 
moldings (30, comprising a main cylinder (11, connected to 
a metal mold for forming moldings (30, , a main screw (12, 
r0T ^, main cylinder .11, for mixing resin material 
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(20) and delivering the same to said metal mold, a main 
throw-in machine (13) connected to said main cylinder (11) 
at the start end part thereof for throwing inner resin material 
(22), which forms the inner part of said molding (30), into 
said main cylinder (11), a sub-throw-in machine (14, 15) 
connected to said main cylinder (11) at the part between said 
metal mold and said main throw-in machine (13) for throwing 
outer resin material (21) , which forms the outer part of said 
molding (30), into said main cylinder (11), an outer resin 
material (21) holding part for holding said outer resin 
material (21) , a sub-throw-in hole for delivering said outer 
resinmaterial (21) to said main cylinder (11), and a receiving 
hole positioned, in said main cylinder (11), between said 
metal mold and said main throw- in machine (13) ; 

characterizing that the rotating direction side of said 
main screw (12) in the cylinder inner wall of said receiving 
hole of said main cylinder (11) is formed in such a manner 
as to expand said receiving hole. 

21. (cancelled) 

22. The mixing device (10) for manufacturing moldings 
(30) as claimed in claim 20, wherein said receiving hole is 
a vent hole previously provided in said mixing device (10) 
for extrusion molding. 

23. (cancelled) 

24. (amended) The mixing device (10) for manufacturing 
moJ dings (30) as claimed in claim 20, wherein said sub- 
throw-in machine (14, 15) includes a sub-screw (17) rotated 
in a sub-cylinder (16) for mixing outer resin material (21) 
held in said sub-cylinder (16) and delivering the same. 

25. (cancelled) 

26. (cancelled) 

27 . The mixing device (10) for manufacturing moldings 
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(30) as claimed in claim 20, wherein there are plural receiving 
holes of said main cylinder (11) in the direction of extrusion. 

28. (amended) The mixing device (10) for manufacturing 
moldings (30) as claimed in claim 22, wherein there are plural 
receiving holes of said main cylinder (11) in the direction 
of extrusion. 

29. (amended) The mixing device (10) for manufacturing 
moldings (30) a* claimed in claim 24, wherein there are plural 
receiving holes of said main cylinder (11) in the direction 
of extrusion. 

31. (amended) The mixing device (10) for manufacturing 
moldings (30) as claimed in claim 20, wherein said main screw 
(12) has a small-diameter part (12A) , the diameter of whxch 
is made smaller than that of other parts of said main screw 
(12) , corresponding to the expansion of said receiving hole. 

32 (amended) The mixing device (10) for manufacturing 
moldings (30) as claimed in claim 22, wherein said main screw 
(12) has a small-diameter part (12A) , the diameter of which 
is made smaller than that of other parts of said main screw 
(12) , corresponding to the expansion of said receiving hole- 

33. (amended) The mixing device (10) for manufacturing 
moldings (30) as claimed in claim 24, wherein said main screw 

(12) has a small-diameter part (12A>, the diameter of which 
is made smaller than that of other parts of said main screw 
( 12) , corresponding to the expansion of said receiving hole. 

34. (amended) The mixing device (10) for manufacturing 
moldings (30) as claimed in claim 27, wherein said main screw 

(12) has a small-diameter part (12A) , the diameter of wh, ch 
is made smaller than that of other parts of said main screw 
(12) , corresponding to the expansion of said receiving hole. 

35. (new) The mixing device (10) for. manufacturing 

-i -~ ~i -,-;*« 9ft wherein said main screw 
^niningg (30) as claimed in claim 2B, wherein sci . 
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(12) has a small-diameter part <12A) , the diameter of which 
is made smaller than that of other parts of said main screw 
(12) , corresponding to the expansion of said receiving hole. 

36. (new) The mixing device (10) for manufacturing 
moldings (30) as claimed in claim 29, wherein said main screw 
( 12) has a small-diameter part (12A) , the diameter of who.cn 
is made smaller than that of other parts of said main screw 
■(12) , corresponding to the expansion of said receiving hole. 
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